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PURPOSE: To smoothly supply toner powder and to form images for by a 
number of sheets corresponding to filling toner amount by filling a container 
with the toner powder in a state where the ratio of packing density to 
saturation bulk density and average penetration and the standard deviation 
of the penetration are respectively specified. 

CONSTITUTION: The toner replenishing container for image forming device 
is filled with the toner powder in a state where the packing 
density/saturation bulk density is >1.0, the average penetration is >5.0mm 



and the standard deviation of the penetration does not exceed 1 /5 of the 
average penetration. It is desirable to set the volume average particle size 
of the toner powder to 4.0-1 2.0^im, especially, in the case of one- 
component type toner powder, it is desirable to set the true specific gravity ; I 
to 1.55-1.75. As for the structure of the replenishing container, a loosening ;<] 
plate 4 extended in the radial direction and a scraping plate 5 spirally 
extended are integrally provided in the central area of a rotary shaft 3 
rotatably disposed inside the container 1 and in the vicinity of both sides of 




the shaft 3, respectively, and the plate 4 feeds the toner to the developing 
unit from a toner discharge port 2 provided in the longitudinal direction of 
the peripheral surface of the container 1 with the rotation of the shaft 3. 
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(57)Abstract: 

PURPOSE: To smoothly supply toner powder and to form images for by a 
number of sheets corresponding to filling toner amount by filling a container 
with the toner powder in a state where the ratio of packing density to 
saturation bulk density and average penetration and the standard deviation 
of the penetration are respectively specified. 

CONSTITUTION: The toner replenishing container for image forming device 
is filled with the toner powder in a state where the packing 
density/saturation bulk density is >1.0, the average penetration is >5.0mm 
and the standard deviation of the penetration does not exceed 1 /5 of the 
average penetration. It is desirable to set the volume average particle size 
of the toner powder to 4.0-1 2.0|j,m, especially, in the case of one- 
component type toner powder, it is desirable to set the true specific 
gravity to 1.55-1.75. As for the structure of the replenishing container, a 
loosening plate 4 extended in the radial direction and a scraping plate 5 
spirally extended are integrally provided in the central area of a rotary 
shaft 3 rotatably disposed inside the container 1 and in the vicinity of both 
sides of the shaft 3, respectively, and the plate 4 feeds the toner to the 
developing unit from a toner discharge port 2 provided in the longitudinal 
direction of the peripheral surface of the container 1 with the rotation of 
the shaft 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pack density / saturation bulk density > 1.0, average penetration Restoration toner supply container for image 
formation equipments which is >= 5.0mm and is characterized by filling up toner powder with the condition that the 
standard deviation of penetration does not exceed one fifth of average penetration. 

[Claim 2] The restoration toner supply container of claim 1 whose volume mean particle diameter of toner powder is 
4.0-12.0 micrometers. 

[Claim 3] The restoration toner supply container of claim 1 whose volume mean particle diameter of toner powder is 9.0 
micrometers or less. 

[Claim 4] Penetration Restoration toner supply container of claim 1 which is >= 10.0mm. 

[Claim 5] The restoration toner supply container of claim 1 which are pack density / saturation bulk density >= 1 .1 . 
[Claim 6] The restoration toner supply container of claim 1 which toner powder is an one component system magnetism 
toner with a volume mean particle diameter of 5.0-9.0 micrometers, and are pack density / saturation bulk density 
>1.125. 

[Claim 7] The restoration toner supply container of claim 1 whose true specific gravity of toner powder is 1.55-1.75. 
[Claim 8] Claim 2 or 5 restoration toner supply containers whose weight of toner powder with a particle size of 12.7 
micrometers or more the number of toner powder with a particle size of 4.0 micrometers or less is 20% or less of the 
whole, and is 3.0% or less of the whole. 

[Claim 9] The restoration toner supply container of claim 1 with which the rotation member which acts by the toner 
with which it filled up unfolding is installed inside. 

[Claim 10] The restoration toner supply container of claim 1 which has toner restoration opening, and Ayr suction 
opening or the Ayr siphon insertion opening separately from a toner delivery. 

[Claim 11] The electrophotography image formation approach characterized by equipping a development unit with the 
restoration toner supply container of claim 1 . 

[Claim 12] Electrophotography image formation equipment characterized by using the restoration toner supply 
container of claim 1 as a toner supply means. 

[Claim 13] While throwing in toner powder in a container, inserting in a point the Ayr siphon which has the Ayr suction 
section to near the container pars basilaris ossis occipitalis, and blowing Ayr into the container which has toner 
restoration opening and the Ayr siphon insertion opening from toner restoration opening The manufacture approach of 
the restoration toner supply container of claim 1 characterized by attracting Ayr in a container by this Ayr siphon, 
changing the height location of the Ayr suction section of this Ayr siphon according to the input of toner powder, and 
performing toner restoration. 

[Claim 14] The manufacture approach of the restoration toner supply container of claim 1 of performing the Ayr 
entrainment intermittently by part for Ayr flow rate/of 30-200 cc in the approach of claim 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the restoration toner supply container with which it filled up with the 
toner for supplying a fine-particles toner to the development unit of image formation equipments, such as a copying 
machine, facsimile, and a printer, and its manufacture approach. 
[0002] 

[Description of the Prior Art] An electrostatic latent image is formed in a photoconductivity photo conductor, and image 
formation equipments, such as a copying machine using the xerography which develops this latent image with a fine- 
particles toner, and imprints the obtained image to a transfer paper, facsimile, and a printer, are used widely. In such 
image formation equipment, in order to supply a fine-particles toner to the development unit to build in, it is usually 
equipped with the supply container which has a toner delivery and was filled up with the toner. In the condition of 
having filled up with the toner, this toner supply container is usually sold as independent goods separate from the body 
of image formation equipment, and is supplied to the customer. The toner supply container in the condition of having 
filled up with this toner is henceforth called a "restoration toner supply container." 

[0003] On the other hand, generally as a fine-particles toner used for the image formation by the xerography, the 
common-name one component system magnetism toner which made the magnetic substance contain, and the binary 
system toner used, mixing with the magnetic-substance powder which is the fine particles which do not contain the 
magnetic substance and was prepared separately are known. Since an one component system magnetism toner does riot 
need to prepare magnetic-substance powder separately, it is effective in the demand of the following miniaturizations of 
the body of image formation equipment. 

[0004] Recently, development and commercialization of not only black but the equipment in which various kinds of 
colors or formation of a full color image is possible are performed briskly, and development and commercialization are 
similarly performed about the fine-particles toner used for it. 

[0005] Since many of restoration toner supply containers sold now have few fills compared with the capacity of a 
container and there is little image number of sheets which can be formed, a supply container must be exchanged 
frequently. For example, speaking of the restoration condition of the restoration toner supply container of an one 
component system magnetism toner, as for the many, a toner with an average volume particle size of about 7.5-1 1 .5 
micrometers is filled up with about 0.30-0.36g [/cc ] pack density, and this is 0.47 to 0.56 times the saturation bulk 
density. In addition, "pack density" and "saturation bulk density" are as giving a definition later. 
[0006] It mainly originates in the restoration approach that the pack density in a restoration toner supply container 
becomes low. Former especially the restoration approach that is generally put in practical use and is used abundantly is 
extruded and filled up with the fine-particles toner in a hopper in a container, rotating an auger machine, after forming 
inside the hopper the auger machine which attached the whorl aerofoil to the rod-like revolving shaft and installing this 
hopper in opening of a supply container. Like the packer of the toner by this approach, a toner is mixed with air, is 
thrown in, when the toner mixed with air fills the inside of a container, without waiting to carry out natural 
sedimentation completely depending on the case, it stops an injection, and it carries out **. Therefore, the toner pack 
density of a restoration toner supply container will become low as mentioned above. 

[0007] In addition, occasionally in such a restoration approach, heat occurs by the rolling friction of an auger machine. 
Two or more toner powder becomes soft, and this heat bridge-izes and is considered to be one of the causes which form 
a lump. When a massive secondary toner ******** particle goes into the development unit of image formation 
equipment, the fault of everything, such as toner ****** occurring or generating poor development, will be brought 
about. 
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[0008] In recent years, from the needs of a commercial scene, the miniaturization of these bodies of image formation 
equipment progresses, and in connection with it, the miniaturization of the restoration toner supply container itself is 
also combined, and is needed. Moreover, when a supply container is a cartridge type, the reinforcement of a container 
and improvement in operability are also called for collectively. However, if a supply container becomes small, since the 
toner fill per container will decrease, the image number of sheets which can be inevitably formed with one container 
decreases, and the problem of the workability of having to stop having to exchange a supply container frequently crops 
up. 

[0009] As a solution of these problems that cropped up along with the miniaturization of a restoration toner supply 
container, filling up a toner into a supply container with a high density condition so much and the so-called "high 
restoration-ization of a toner" are thought. However, if only it attains high restoration-ization, it is not necessarily 
satisfied with a customer of the restoration toner supply container as goods. What is expected from the customer is a 
restoration toner supply container with which the toner formed into high restoration has the engine performance from 
which the copy image number of sheets which balanced the amount of restoration toners as a result is obtained, without 
being supplied smoothly, and toner ****** etc. occurring in a development unit continuously homogeneity and after 
being supplied. It cannot be overemphasized that the quality of the obtained image is high. The request to a further 
recently more high definition image has become strong, and, for that purpose, the toner powder of the diameter of a 
granule is more needed. However, since it becomes easy to fix the grain child of each other who restoration-izes so that 
a particle becomes small, commercialization of a "high restoration toner supply container" becomes difficult. 
[0010] About the approach of filling up a supply container with a lot of toner powder, in JP,4-31 1403, A, after proposing 
the approach of attracting air positively from the Ayr siphon prepared in the container and feeding toner powder into a 
container by the auger machine method of point ** in JP,4-87901,A, the approach of carrying out natural sedimentation 
over many hours etc. is proposed. However, these approaches have not necessarily taken up the highly minute image as 
a technical problem to the nature pan of the supply nature to the development unit of a toner, the number of sheets of an 
image obtained, and an image, and the toner supply container obtained by this proposal approach, of course has not 
solved these technical problems, either. Therefore, about the "high restoration toner supply container" which satisfies 
these demands, the conventional proposal is not made and, naturally commercial production is not carried out, either. 
[0011] 

[Problem(s) to be Solved by the Invention] In view of the actual condition of the above conventional techniques, this 
invention tends to solve the following new technical problems, and is made. 

(1) Provide a development unit with the high restoration toner supply container which can form continuously 
homogeneity and the image of the number of sheets which supplied smoothly and balanced the amount of restoration 
toners for toner powder. 

(2) Offer the high restoration toner supply container which can form a high quality image. 

(3) Offer the high restoration toner supply container which can form a high definition image. 

(4) Offer the image formation approach which can form a high quality image. 

(5) Offer the image formation equipment which can form a high quality image. 

(6) Offer the new method of manufacturing the above high restoration toner supply container. 
[0012] 

[Means for Solving the Problem] That the above-mentioned technical problem should be solved, this invention person 
etc. came to complete this invention, as a result of inquiring wholeheartedly paying attention to the restoration condition 
of the toner powder in a supply container, pack density, penetration, its dispersion, etc. That is, according to this 
invention, the restoration toner supply container for image formation equipments which are pack density / saturation 
bulk density >1.0, and average penetration >=5.0mm, and is characterized by filling up toner powder with the condition 
that the standard deviation of penetration does not exceed one fifth of average penetration is offered. Moreover, 
according to this invention, the electrophotography image formation approach characterized by equipping a 
development unit with the above-mentioned restoration toner supply container is offered. According to this invention, in 
furthermore, the container which has toner restoration opening and the Ayr siphon insertion opening While throwing in 
toner powder in a container, inserting in a point the Ayr siphon which has the Ayr suction section to near the container 
pars basilaris ossis occipitalis, and blowing Ayr from toner restoration opening Ayr in a container is attracted by this 
Ayr siphon, and the manufacture approach of the above-mentioned restoration toner supply container characterized by 
changing the height location of the Ayr suction section of this Ayr siphon according to the input of toner powder, and 
performing toner restoration is offered. 
[0013] 

[Embodiment of the Invention] this invention person etc. realized the restoration toner supply container of this invention 
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by the new approach of mentioning later. Although this invention is explained in full detail below, in advance of 
explanation of this invention, the verification result of the conventional restoration toner supply container is described 
first, this invention person etc. verified about making the amount and the quality of an image in which the restoration 
condition of the toner powder in a supply container is formed [ how supply of the toner powder to a development unit is 
influenced, and ] as a result influence how. In order to form a toner into high restoration, for example, as proposed by 
JP,4-3 1 1403, A The place which attracted Ayr positively from the Ayr siphon which was made to extend in a container 
and was prepared, Although the consistency of restoration of an Ayr suction section circumference part became high, it 
became clear that it will not become so high that the consistency of restoration expected on the whole since Ayr was not 
separated completely, but the upper cavernous part and a part which pushed greatly and was hardened will be made, and 
an uneven restoration condition will be made. 

[0014] Thus, if the restoration condition of the toner in a supply container is not uniform, the amount of the toner 
supplied to a development unit from a container varies, it will be supplied in large quantities at once, or will be supplied 
superfluously as a whole, or the lack of supply will occur conversely. If it is supplied in large quantities at once while it 
has been in the condition that the toner pushed and was hardened, the toners of poor electrification increase in number, a 
lot of toners are consumed by per copy image, and even if there are many toner fills of a container as a result, the copy 
image of the number of sheets corresponding to it will be obtained. If there is a part in which the toner pushed strongly 
and was hardened especially, it will become easy to form a massive secondary particle, and this will also cause [ of copy 
image number of sheets ] a fall. Moreover, if a toner is supplied superfluously, the blinding of a toner and the greasing 
of an image will be generated or it will become easy to form a massive secondary particle. This secondary particle forms 
an image with a ****-like omission, and it not only makes generating of the greasing of blinding and an image intense, 
but causes [ so-called ] poor development. On the other hand, if the amounts of supply of a toner run short, image 
concentration will fall and it will become the cause of poor operation of a development unit. 
[0015] As a result of repeating research based on such a verification fact, when the restoration toner was made into 
specific pack density and penetration, this invention person etc. made the uniform restoration condition, checked leading 
to solution of the technical problem of this invention, and resulted in this invention. 

[0016] The restoration toner supply container of this invention is pack density / saturation bulk density > 1 .0, and 
average penetration. It is >= 5.0mm and is characterized by filling up toner powder with the condition that the standard 
deviation of penetration does not exceed one fifth of average penetration. "Pack density" means the value which broke 
the weight of the restoration toner in a container by the volume of a container here. "Saturation bulk density" means the 
toner weight per unit volume when being filled up by carrying out natural sedimentation for 24 hours, after throwing in 
a toner in a container. "Penetration" is computed according to JIS-K2207. In this invention, the penetration of five or 
more places which is separated from an adjoining measuring point 4cm is measured about one container, and let the 
average of the value be "average penetration." The number of measurement parts is selected with the magnitude and the 
configuration of a container. Measurement may make a hole in the container part which hits a measurement part, or may 
be performed, even if it clears some containers which hit a measurement part, it may be cut, and may be performed so 
that a toner restoration condition may not be broken down. The approach of making a hole in a container as an approach 
of making a hole, using a hand drill where a container is clamped, for example can be used. Moreover, in the case of the 
container made from plastics, in the case of the container made of paper, the cutter usually marketed can be used, for 
example, using an ultrasonic cutter etc. as an approach of clearing some containers or cutting. "Standard deviation" is 
computed by the following calculation formula. 

[Equation 1] Measured value and n of standard deviation =root [{nsigmaxn2 -2 (sigmaxn)} / n (n-1)], however x are the 
measurement numbers. 

[0017] Like this invention, they are pack density / saturation bulk density >1 .0, and average penetration. If it will be in 
the restoration condition of a toner that are >=5.0mm and the standard deviation of penetration does not exceed one fifth 
of average penetration Fill up with a toner twice [ more than ] the amount of the conventional restoration toner supply 
container, and moreover, although there are many fills If a development unit is equipped with this restoration toner 
supply container and image formation equipment is worked, it will be more than the case where the conventional 
restoration toner supply container is used comparatively and EQC of the image number of sheets to the same restoration 
toner weight formed, and the image of the high quality which does not have concentration unevenness and natural 
complexion dirt further will be obtained, that is, the restoration toner supply container of this invention is in a container 
— it is — it has the engine performance connected with image formation while [ of a restoration toner ] all have almost 
been primary particles in the process of image formation, without causing blocking and formation of a secondary 
particle. The restoration toner supply container of this invention which has such engine performance is manufactured by 
the new approach of mentioning later which this invention person etc. proposed previously. 
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[001 8] In the restoration toner supply container of this invention, pack density / saturation bulk density must be larger 
than 1 .0, and is 1.1 or more preferably. Pack density / saturation bulk density cannot attain "high restoration- ization of a 
toner" or less by 1 .0. Since in the case of an one component system magnetism toner saturation bulk density tends to 
become high since true specific gravity is high, and effectiveness of a raise in restoration cannot show up easily as 
compared with a binary system toner, as for pack density / saturation bulk density, it is desirable that it is larger than 
1.125. Since a blocking condition will come out even if a standard deviation does not exceed one fifth of average 
penetration if average penetration is set to less than 5.0mm, it is not desirable. Furthermore, in order to obtain the image 
of higher quality, it is desirable that average penetration is 10.0mm or more, and this inclination becomes strong 
especially at formation of the highly minute image using the toner powder of the diameter of a granule. If the standard 
deviation of penetration exceeds one fifth of average penetration, since a blocking condition will come out, it is not 
desirable. 

[0019] In the restoration toner supply container of this invention, 4.0-12.0 micrometers of volume mean particle 
diameter of toner powder are 5.0-9.0 micrometers preferably. If the volume mean particle diameter of toner powder 
becomes smaller than 4.0 micrometers, the imprint process or cleaning process after a development process may not be 
well performed within image formation equipment, and if 12.0 micrometers is exceeded, it will become difficult to 
maintain the resolution of an image highly. As for the volume mean particle diameter of toner powder, to the highly 
minute-ized sake of an image, it is desirable that it is a diameter of a granule 9.0 micrometers or less. Moreover, about 
the particle size distribution of toner powder, it is desirable that the number of toner powder with a particle size of 4.0 
micrometers or less is 20% or less of the whole, and the weight of toner powder with a particle size of 12.7 micrometers 
or more is 3.0% or less of the whole. When the particle size distribution of toner powder are in above-mentioned within 
the limits, a restoration condition becomes homogeneity and it is good for improvement in supply nature and image 
quality. 

[0020] The example of the particle size distribution of the actual toner used in this invention is shown. In addition, the 
number and weight of toner powder were measured using the particle-size-distribution measuring instrument (coal tar 
TA-2) by the coal tar (Coulter) company. 

(1 ) For the number of the fines not more than toner 4.0micrometer whose weight of the whole 1 8% coarse powder of 
12.7 or more micrometers the number of the fines with a volume mean particle diameter of 7.5 micrometers not more 
than toner 4.0micrometer is the whole 1 .5% volume [ (2) ] mean particle diameter of 9.0 micrometers, the weight of the 
whole 15% coarse powder of 12.7 or more micrometers is 2.0% of the whole [0021]. All the things that are not 
necessarily limited and are used for the electrophotography image formation approach especially as toner powder used 
for this invention are usable. Although toner powder consists of additives like a charge control agent if needed [, such as 
styrene resin and polyester system resin, / binder resin, a coloring matter, and if needed ], it is not limited to especially 
these. As for the case of an one component system magnetism toner, the magnetic material of a ferrite system or a 
magnetite system is added further. The magnetic material same also as magnetic powder which mixes with binary 
system toner powder and is used is used. Not only black but the thing of a chromatic color of toner powder used for a 
full color process is usable. 

[0022] Even if toner powder has the too large strength drawn to the developing roller which constitutes a development 
unit and it is too small, development does not go well but, in the case of one component system toner powder, the 
amount of magnetic substance to contain influences it. Therefore, in the case of the toner powder of an one component 
system, that whose true specific gravity is 1.55-1.75 is especially desirable. 

[0023] Although the approach of pulverizing and classifying in a desired particle size is common as a manufacturing 
method of toner powder after kneading these constituents, the approach of making start from the monomer which 
constitutes resin, carrying out a polymerization, and coloring behind used recently is also usable. 
[0024] Although the supply container used for this invention has a toner delivery at least, the device, a configuration, 
especially magnitude, etc. are not limited and may change with the device of the development unit and image formation 
equipment with which it is equipped with this container, magnitude, etc. As the quality of the material of a container, 
plastics, paper, etc. are usable. 

[0025] Although the example of a supply container is shown below, this invention is not limited to these. Drawing. 1 and 
drawin g 2 show the miniaturized container which is used for this invention, a container and 2 unfold one in drawing, a 
revolving shaft and 4 unfold a toner delivery and 3, a plate and 5 rake out, and a plate and 6 are flexible members. In 
order that the restoration condition of a toner may supply a toner to a development unit more from the supply container 
of good this invention at stability, in this container, it unfolds at a revolving shaft 3, and the plate 4 is attached. That is, 
the toner [ which extends in radial in the central field of the revolving shaft 3 arranged pivotable to the container 1 
interior / with which it unfolds and a plate 4 extends spirally near the both sides ] delivery 2 with which it raked out, was 
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prepared respectively in [ a plate 5 ] one, and unfolded with rotation of a shaft 3, and the plate 4 was formed in the 
peripheral surface longitudinal direction of a container 1 to a toner is sent out to a development unit (not shown). In 
addition, although not illustrated, toner restoration opening for filling up this container with a toner apart from a toner 
delivery, and Ayr suction opening for toner restoration or the Ayr siphon insertion opening mentioned later may be 
prepared as occasion demands. 

[0026] Next, the example of other supply containers used for this invention is explained using drawin g 3 and drawin g 
4 . Apart from the toner delivery, the restoration opening 38 for the toner restoration for being filled up with a toner at 
the time of toner restoration and the Ayr suction opening 39 for toner restoration for Ayr suction for toner restoration 
are formed in the supply container 21 of this example. If the magnitude of the restoration opening 38 is too large, the 
amount of sends of the toner per time amount will increase too much, and a toner will not frilly sediment. In order to 
make a toner fully sediment, as for magnitude, it is [ the restoration opening 38 ] desirable that it is the diameter of 5mm 
or less. Moreover, if the magnitude of the Ayr suction opening 39 is too large, the discharge of Ayr will become large 
too much to the amount of sending of Ayr, and restoration will no longer be performed smoothly. In order to consider as 
the discharge of Ayr corresponding to the amount of Ayr sent in, as for the magnitude of the Ayr suction opening 39, it 
is desirable that it is the diameter of 5mm or less. 

[0027] Drawin g 3 and drawin g 4 show the unit in connection with image formation, such as a photo conductor, to the 
development unit list equipped with this toner bottle. However, the fixing unit is omitted in the imprint unit list. In 21 in 
drawing, a supply container and 22 an electrification roller and 24 for a photo conductor and 23 A cleaning blade, In 25, 
a toner recovery roller and 26 a developing roller and 28 for an agitator and 27 Laura Nakama, 29 unfolds a toner 
delivery and a supply roller and 31 unfold 30. A member and 32 Bearing, A reduction gear (it unfolds and connects with 
a member 31) and 35 pinch a support pin and 34, 33 pinches a toe phosphorus ton and 37 for a reduction gear (it 
connects with a drive system), and 36, and, for 38, as for Ayr suction opening for toner restoration, and 40, toner 
restoration opening and 39 are [ a cap and 41 ] toners. 

[0028] A cleaning unit is arranged above a photo conductor 22, and the electrification roller 23 is arranged in contact 
with a photo conductor 22 so that it may be covered with the unit concerned. When the amount of the toner which it had 
the developing roller 27 for carrying out frictional electrification of the agitator 26 for collecting the cleaning blade 24 
which scratches the ** toner of photo conductor 22 front face, and the scratched ** toners, and the toner, and sending 
them to a photo conductor 22, and Laura Nakama 28, and was held in the cleaning unit decreases, and the supply roller 
30 rotates, a toner 3 1 is supplied from a container 21 from the toner delivery 29 opened wide. 

[0029] In a container 21, a tip is contacted and unfolded to a container wall, and the member 31 is supported by bearing 
32 by the both-ends bearing. Accuracy and the support pin 33 for making it stabilized protrude wearing to a 
development unit on the container 21 both-ends upper part. The rotation drive of the supply roller 30 which it unfolds in 
a container 21 and extends in a member 31, this, and parallel is carried out by the reduction gears 34 and 35 engaged 
mutually. 

[0030] Although two kinds of containers shown above are methods which perform delivery of the toner to a toner 
delivery by the rotation member prepared in the container, they explain the example which is made to rotate the 
container itself and performs toner delivery by drawing _5 and drawing 6 . the supply container 51 shown in dr a wing 5 
and drawing 6 -- cylindrical - the toner delivery 52 of a path smaller than the path of the body section in the end wall — 
and the spiral projecting part 53 is respectively formed in the peripheral wall inside of the body section. A container is 
rotated in the condition of having held almost horizontally so that the toner delivery 52 may turn to width on the 
container holder (not shown) which prepared separately this container made to fill up with a toner, and the toner which 
exists on the peripheral wall inside of a container pars basilaris ossis occipitalis according to an operation of the spiral 
projecting part 53 is supplied to delivery and a development unit in the toner delivery 52. In the case of this container, 
restoration of a toner is performed from the toner delivery 52, but when using an Ayr suction method, apart from a toner 
delivery, toner restoration opening, and Ayr suction opening for toner restoration or the Ayr siphon insertion opening 
mentioned later can be prepared, and it can be filled up with a toner. 

[0031] Although this invention person etc. stated the restoration toner supply container of this invention to the purport 
realized by the new approach, and the point, he explains the contents below. However, the manufacture approach of the 
restoration toner supply container of this invention is not limited only to this approach. 
[0032] this - the outline of the equipment used for manufacturing the restoration toner supply container of this 
invention by the new approach is shown in d raw ing 7 and drawing 8 (not shown [ the delivery of a toner ]). The toner 
restoration opening (aperture: 5.0mm) 62 for throwing in a toner and the Ayr siphon insertion opening (aperture: 
5.0mm) 63 are formed in the drawing Nakagami edge of the supply container 61. The hopper 64 is connected to the 
toner restoration opening 62 of the supply container 61 through packing made of silicone rubber. The hopper bore in a 
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connection is 2.1mm. This hopper 64 is a product made from stainless steel, the pars basilaris ossis occipitalis of that 
wall and the charge of copper lumber which has the pore of 27 micrometers of average apertures in a side face 65 in part 
are arranged, and has permeability, and has the structure where Ayr is sent into the hopper 64 interior through the 
permeability wall 65, through the vent pipe 66 from the source of external Ayr pressurization (not shown). The include 
angle to the fall direction of the toner of the inclination internal surface of a hopper 64 is about 30 degrees. On the other 
hand, the Ayr siphon 67 made from stainless steel with a bore of 4.2mm is inserted into the supply container 61 from the 
Ayr siphon insertion opening 63, and the Ayr suction section 68 with an outer diameter [ of 5.0mm ] which consists of a 
filter made from porosity stainless steel of 3000 meshes, and a die length of 60mm is formed at the tip. The Ayr siphon 
67 is attached possible [ vertical movement ] by the well-known means. Moreover, the another side end of the Ayr 
siphon 67 is connected to the source of reduced pressure (not shown). 

[0033] Next, the manufacture procedure using this equipment is explained. An injection into the supply container 61 of 
toner powder is started blowing Ayr from the permeability wall 65 into the hopper 64 into which the toner powder of 
optimum dose was put. This Ayr entrainment is performed intermittently [ it is desirable and ] by 30-200 cc/in the Ayr 
flow rate at a part for 50-70 cc/. On the other hand, Ayr in the supply container 61 is attracted from the Ayr suction 
section 68 of the Ayr siphon 67. And according to the input of toner powder, the height location of the Ayr suction 
section 68 of the Ayr siphon 67 is changed. It is very good and you may make it raise continuously the method of 
making it change to an initial valve position and at least one or more locations higher than it gradually from an initial 
valve position as an approach of changing the height location of the Ayr suction section 68 according to the input of 
toner powder, the suction force by the Ayr siphon 67 -600mmHg- it is preferably set as -250 - -lOOmmHg extent -50 
mmHg. The Ayr siphon 67 is drawn out after the completion of restoration of a toner, a hopper 64 is demounted, the 
hopper mounting hole (toner restoration opening) 62 and the Ayr siphon insertion opening 63 are sealed, and it 
considers as the restoration toner supply container by this invention. 

[0034] By according to the above-mentioned approach, blowing Ayr from the permeability wall 65, causing the 
convection current, and making the fluidity of toner powder increase Blocking of the toner powder near [ which leads to 
generation of a secondary particle etc. ] a hopper mounting hole etc. can be prevented effectively. When toner powder 
can be smoothly thrown in in the condition into a container, since the height of the Ayr suction section 68 of the Ayr 
siphon 67 is pulled up gradually and Ayr is attracted in each height location, toner powder can prevent generating of the 
variation in pack density, such as solidifying partially. Moreover, especially in the above-mentioned approach, an 
expected toner restoration condition is realizable by adjusting and changing how pulling up blowing in and suction 
pressure of Ayr, and the Ayr suction section mutually. 

[0035] Next, an example explains the restoration toner supply container of this invention. However, this invention is not 
limited by these examples. 

[0036] The manufacture conditions of restoration toner supply equipment and the Measuring condition of various 
physical-properties values, and a valuation basis are shown first. 

1 . the constant temperature of the measurement temperature of 20 degrees C of saturation bulk density, and 40% of 
humidity — carry out at an environmental room. An equipment and a sample are used after setting by this environment 
for about 3.5 hours. The toner of a constant rate (300g) is taken to a beaker. After measuring the weight of a 11. 
measuring cylinder [the Shibata science company make, the outer diameter of 70mm, and item code 2350-1 000 A], this 
is put, and after throwing the toner in a beaker into this measuring cylinder using a funnel so that a toner may not 
disperse calmly, it puts by covering on a polyethylene lap. While reading the graduation of the measuring cylinder of the 
top-face location of a toner 24 hours after and calculating the capacity of a toner, the weight of the toner thrown in from 
the weight difference with a measuring cylinder is obtained, and saturation bulk density is computed by the degree type. 
[Equation 2] 

Capacity of the weight/toner of the thrown-in toner = saturation bulk density [0037] 2. Class of class (1) container of 
supply container in which sample of restoration toner supply container carries out creation 1 use The thing equipped 
with a toner feed hopper and siphon insertion opening is used. 

(1) Container for one component system magnetism toners (container A) 

The container made from polystyrene same type as what was shown in drawing 3 and drawing 4 is used. 8.0cm in die 
length of 26.5cm, and thickness, a cube form with a width of face of 5.5cm (capacity of 385 cc) 
(ii) Container for binary system toners (container B) 

A toner delivery uses the container made from polyethylene which prepared toner restoration opening and the Ayr 
siphon insertion opening independently by the same type as what was shown in drawin g 5 and drawing 6 . A cylindrical 
shape with a die length [ of 42.0cm ], and a diameter of 10.3cm (capacity of 2810 cc) 

(2) In the case of Container A, in the case of six pieces and Container B, make ten holes with a diameter of about 4mm 
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in the field which equips the formation image formation equipment of the hole for penetration measurement, and turns 
up by 4cm regular intervals in the die-length direction, respectively, and carry out Ayr washing after that. 
2) Class (1) which is the toner powder to be used The toner for RIFAKKUSU by one component system magnetism 
toner Ricoh Co., Ltd. 100L (mean particle diameter of 7.3 micrometers), and three kinds (the mean particle diameter of 
5.0 micrometers) of toners to which the particle size was changed 6.0 micrometers, the toner for laser beam printer LPS 
[ by 9.0 micrometer [toner kind a, b, c, and d] Ricoh Co., Ltd. ]-20 (mean particle diameter of 1 1 .5 micrometers) and the 
toner (mean particle diameter of 10.0 micrometers) [toner kind e to which the particle size was changed The particle 
size distribution of toner (mean particle diameter of 1 1.5 micrometers) [toner kind h] each [ for the copying machines 
FT3300 by toner (mean particle diameter of 9.1 micrometers) [toner kind g] Ricoh Co., Ltd. for the copying machines 
SPIRIO6000 by f](2) binary-system toner Ricoh Co., Ltd. ] toner are shown in Table 1 . 
[Table 1] 
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3) Restoration (1) sample No. 1-1 5 of toner powder (example of this invention) 

According to the approach of point **, it is filled up with a toner as follows, using the equipment of drawin g 1 . Ayr is 
intermittently blown into the sense which intersects perpendicularly mostly to the direction where toner powder falls by 
a unit of per second 1 time by part for Ayr flow rate/of 55 cc from a permeability wall. At the time of restoration 
initiation, it maintains in the height of 1/4 from the bottom of a container, on the other hand, Ayr is attracted with the 
negative pressure of -250 - -lOOmmHg, the Ayr suction section of the Ayr siphon is pulled up in three fourths of height, 
when one half of the toner powder in a hopper is supplied, and it is filled up by maintaining the height till the 
completion of restoration. In case the Ayr siphon is pulled up, emission and suction of Ayr are interrupted. An injection 
time is 6 seconds. In the case of Container B, at the time of toner restoration initiation, it maintains in the height of 1/6 
from the bottom of a container, the Ayr suction section of the Ayr siphon is pulled up in one half of height, when one 
third of the toner powder in a hopper is supplied, when two thirds of the toner powder in a hopper is supplied, it pulls up 
in five sixths of height, and it is filled up by maintaining the height till the completion of restoration. In case the Ayr 
siphon is pulled up, emission and suction of Ayr are interrupted. An injection time is 40 seconds. 

(2) sample No. ~ 16 and 20 (example of a comparison) 

It is filled up like the above-mentioned sample No. 1-1 5 except performing the negative pressure of Ayr suction by - 
350mmHg. 

(3) Sample No. 17 (example of a comparison) 

It is filled up like sample No. 1-1 5 except not raising the Ayr siphon. 

(4) sample No. - 18 and 19 (example of a comparison) 

Ayr is not attracted but restoration to the container of a toner is performed using an auger machine type hopper. 
[0038] 3. Strip the tape of the supply container filled up with the measurement toner of penetration, insert a needle from 
a hole using PENETROMETER by the department machine company of a day based on JIS-K2207 as a penetrator, and 
measure penetration. The edge of a hole is not contacted, and light is inserted in marginal approach for a needle with a 
flashlight etc. from the upper part of through and a hole, and the tip of a needle is contacted on the front face of a toner 
layer, looking at the shadow of a needle. The rack for penetration measurement is contacted to the ****** upper limit of 
a needle, and the needle of a dial gage is set by 0. A clasp is operated and a needle is dropped. A rack is again moved to 
holder upper limit calmly, and directions of a dial gage are read. The measured value and the average of the penetration 
about each above-mentioned sample are shown in Table 2. 
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[0039] 4. Measurement of Copy Image Number of Sheets (Measurement of Toner Yield) 

1) The image formation number of sheets per restoration toner supply container is called toner yield. In using an one 
component system magnetism toner, as image copy formation equipment, it uses RIFAX-TYPEby Ricoh Co., Ltd. 
2400L, and in the case of a binary system toner, SPIRIO6000 by Ricoh Co., Ltd. is used. First, the next activity is done 
in order to mitigate the effect of the ** toner inside the development section. Enough toners for electrophotography type 
image formation equipment are supplied, and image formation is performed continuously, without the test pattern of 6% 
of rates of area by which the alphabetic character and the halftone dot image were intermingled in A4 regular paper 
performing toner supply. An image is ended in the place to which a toner and detection are displayed or image 
concentration began to fall. It measures in the following procedure. A toner supply container is taken out, the toner 
supply container for a trial is set as a predetermined location, said test pattern is used for A4 regular paper, and image 
formation is performed continuously. Image formation is ended in the place to which a toner and detection are displayed 
or image concentration began to fall. In a toner supply container, it checks that there is no residual of a toner and ends. 
The toner supply container for a trial carries out counting of the number of sheets of the image formed continuously. 
100 or less sheets omit. The image formation number of sheets to a fill (g) is computed. 

[0040] 5. the evaluation following of image quality - take out the image formed in evaluation of the image quality of 1, 
2, and 3 every 100th sheet, and viewing performs using a magnifier 15 times the scale factor of this. 
1) Evaluate the level of natural complexion dirt dirt four steps. 

O; image formation at large - crossing - not generating - O; - x; as which generating was regarded by about [ which 
will have been generated if it often sees ] **;1 percent — carry out two-step evaluation of the existence of 2 image 
concentration unevenness unevenness generated clearly. 

3) Evaluate the sharpness of the quality <alphabetic character repeatability> alphabetic character part of a minute image, 
and four steps of resolution as follows. It is judged to be poor being distorted [ which grows / which the line which 
constitutes an alphabetic character lacks / fat ], that a clearance collapses, etc. 

O; formation image at large — crossing — fitness O; — x; generated in ten percent or more of the image which is missing 
when it often sees, or is bled, and which was **; obtained evaluate the gradation nature of a reappearance poor 
<halftone dot repeatability> photograph part, and four steps of homogeneity as follows clearly. The smoothness of the 
halftone section formed of the halftone dot is spoiled, and unevenness is made or it is judged with the image being 
distorted that it is poor. 

O; formation image at large — crossing — fitness O; — x; as which the defect was regarded by ten percent or more of the 
image which has concentration unevenness distortion when it often sees, and which was **; obtained — clear -- poor 
reappearance [0041] The result of the experiment conducted the above condition is shown in Table 2, 3, and 4. the thing 
sample No. 1-1 5 of a restoration toner supply container are the example of this invention, and sample No. 16-20 are an 
example of a comparison, and concerning [ sample No. 1-10 and No. 16- 18 ] 1 component system magnetism toner ~ it 
is - sample No. 1 1-15 and No. - 19 and 20 are related with a two-component system toner. Table 2 shows restoration 
conditions and capacity, bulk density, etc. of each sample. Table 3 shows the measurement result and standard deviation 
of penetration of each sample. Table 4 shows the copy image number of sheets obtained using each sample, and its 
image quality evaluation result. 
[0042] 
[Table 2] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/5/2004 





3 8 5 
3 8 5 
3 8 5 
3 8 5 
3 8 5 
3 8 6 
3 8 5 
3 8 5 
3 8 5 
3 8 6 
3 8 5 
3 8 5 
3 8 5 
2 8 10 
2 8 10 
2 8 10 
2 8 10 
2 8 10 
2 8 10 
2 8 10 




-2 3 0. 0 
-2 0 0. 0 

- 1 5 0. 0 

- 1 0 0. 0 

ten a 

-15 0. 0 
-16 0. 0 
-15 0. 0 

- 2 5 0. 0 
-2 0 0. 0 
-350. 0 
-2 0 0. 0 

0. 0 

- 2 5 0. 0 

- 2 0 0 . 0 

- 2 0 0 . 0 

- 2 5 0. 0 

- 2 0 0. 0 

- 1 5 0. 0 

0. 0 

- 3 5 0. 0 


(93 
:H 


<0 tt> <6> CO O (0(D<ft^O<D<O(4CONOlNNN 




ooeaot^oootaaocuinaoiAcracBiocomot'* 
flON^<ot-^t*N»ooo>l*fO m iT3 ud cxj m 

oooooooooooooooooooo 


m 

S * 


3 4 0 
2 7 8 
2 7 1 
2 5 9 
2 7 1 
2 7 1 
2 7 1 

2 8 8 
34 0 

3 1 4 
3 6 5 
1 8 S 
1 3 6 

14 8 4 
13 8 3 

15 3 4 
1 4 7 » 
12 6 0 

5 4 8 
15 8 9 


» © 




e % 
a se 


oooooooooooooooooooo 


eta 

& a 

ST H 

a- ~ 


m 1*3 to to o O00iomioi»i«tow3^— *^ 

i-» tH -H 


h\ HP 
At* 









[0043] 
[Table 3] 
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[0044] 
[Table 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 11 of 12 



¥4- 


oooosnononiocot* © h n h n *n 
oasocoTt^cooooooiocM o n ^ o o 

MNCOtVlOlOCDNNCgOlA W N H N f © 


ft W 


ttnci^fNnnfVoe «w eo ©a 


-CP 

it 


ira » eo co O cxj o W m cr> « eo (D ^ h h *m 

O ^ O 00 t*- OO O O ^t 1 CO CO O C"" CO LT3 O 

H-HeowNNWN-N cO eo 


fefltf 


o o o o o o 

• » • • • • 

| | I I t | 1 I I I I 1 H H OP H ffl C3 




o o to o o us 
r i i i i i i i I I i i o « t- n ^ oa 


rs *** 

& « 


o o o ua o O 
i i i i i i i i i I i i oooa~ita *r 


*<« 


|5 ,e i u !° u i u l|5 ,u ? 

tv »-i h n IV 


'a 

S« 


• ••«••■>.••«» JpS « • ■ • ■ ■ 
^ N V N N CJ — 1 ^« _ r( « W 


rc* in 


<=>loOmOOOOOOOO_OUBQOO_}© 
—4 «4 M n CO N M ~* F9 ~+ N M « 


fV — 

£ tf 


OtnOOOOOOOlOOOfetfOOlOOOj-fO 
NWeOUSSHWONNWflO / N ^ (" w / csi 




tOOOOOlOO OOOir>Ouj(IOOOOU5wLjO 

o m o o o> a> o now coi-»£\©oaocou3 o 07 
h h n csj n n ^i-t ^> ^ — ' ^ 




OOlAUdOlAO O 0 U» 99 atoOOOOOgfeO 
v) CO N CM CO ^ W - CO W 




© OO U900U3O00O0 o UO o m o LO 
N Ifl OO tft CO OS Q Pi « W W ft o tc N if CO 


V Id 

ttft 

ft 39 
IF & 


eo'rs oioooo ooooomtococoommou5 







[0045] The following things become clearer than Table 2 - 4. If a container class compares the examples 1-10 and the 
examples 1-3 of a comparison which are A, examples 1-10 have satisfied any conditions of pack density / saturation 
bulk density >1.0, average penetration >=5.0mm, and the standard deviation of penetration not exceeding one fifth of 
average penetration, and show the result which was excellent in both the little of a toner yield, image quality, and toner 
consumption, and the number of sheets which can be copied. In the examples 1-7 using the toner which is especially in 
within the limits whose volume mean particle diameter is 5.0-9.0 micrometers, it turns out that image quality, such as 
alphabetic character repeatability and halftone dot repeatability, becomes what was more excellent, and fits highly 
minute-ization enough compared with the examples 8-10 using the toner with which volume mean particle diameter 
crosses this range. On the other hand, although pack density / saturation bulk density of the example 1 of a comparison 
is larger than 1 .0, 2.9mm and the number of sheets which can be copied although it becomes, and the toner yield is 
comparatively good since it is small, when inferior to image quality also have little average penetration. Moreover, 
although average penetration is larger than 5.0mm, since the standard deviation of penetration is over one fifth of 
average penetration sharply, when a toner yield is inferior, image quality is also a little inferior in it, toner consumption 
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has [ the example 2 of a comparison has pack density / saturation bulk density smaller than 1.0, ] them, and there is little 
number of sheets which can be copied. [ many ] Furthermore, the example 3 of a comparison is sharply inferior in the 
toner yield, although the little of image quality and toner consumption and the number of sheets which can be copied 
have satisfactory pack density / saturation bulk density since it is sharply small. The predominance of the examples 1-10 
of this invention is clear from the above thing. 

[0046] If a container class compares the examples 11-15 and the examples 4 and 5 of a comparison which are B, 
examples 11-15 have satisfied any conditions of pack density / saturation bulk density >1 .0, average penetration 
>=5.0mm, and the standard deviation of penetration not exceeding one fifth of average penetration, and show the result 
which was excellent in both the little of a toner yield, image quality, and toner consumption, and the number of sheets 
which can be copied. On the other hand, the example 4 of a comparison is sharply inferior in a toner yield, although the 
little of image quality and toner consumption and the number of sheets which can be copied have satisfactory pack 
density / saturation bulk density since it is sharply small. Moreover, although the example 5 of a comparison of pack 
density / saturation bulk density is larger than 1.0, since average penetration is sharply as small as 3.1mm, the image 
quality of a good thing is remarkably inferior in the toner yield. The predominance of the examples 1 1-15 of this 
invention is clear from the above thing. 

[0047] Moreover, about the restoration toner supply container of each above-mentioned example and the example of a 
comparison, it is the following, and the effect of the heat history after toner restoration was made and investigated. 

(1) Leave it after restoration for 12 hours, and measure penetration. 

(2) Leave it after restoration for 12 hours, and measure penetration after shaking at right and left by hand 10 times. 

(3) Measure penetration in the place which returned to the room temperature 2 hours after putting and taking out to a 50- 
degree C thermostat after restoration. 

(4) Measure penetration in the place which returned to the room temperature 2 hours after putting and taking out to a 50- 
degree C thermostat after restoration. 

Consequently, it was checked that the heat history after toner restoration is hardly influential. 
[0048] Moreover, put into a container, and leave the process with which it is filled up at the time of producing the 
above-mentioned sample No. 2, and the same toner powder used for sample No. 2 for a long time, it is made to sediment, 
and the process with which a saturation state is made to fill up mostly is shown in drawing 9 . By the approach of 
carrying out neglect sedimentation from this drawing to pack density being 0.72g/cc by this invention, it is quite few, 
and saturation bulk density is 0.64g/cc, and image quality is [ the number of sheets of the image which can moreover be 
formed has sharply much direction in the case of this invention, and ] also more than equivalent. 
[0049] 

[Effect of the Invention] According to this invention, since said configuration was adopted, a development unit can be 
provided with the high restoration toner supply container which can form continuously homogeneity and the image of 
the number of sheets which supplied smoothly and balanced the amount of restoration toners for toner powder. That is, 
according to this invention, compared with the same conventional type and the supply container of the same volume, it 
becomes possible to double [ more than ] a toner yield. Moreover, according to this invention, even if it performs "high 
restoration-ization of a toner", it is possible to maintain high quality and a high definition image. In addition, although 
the environment of the same temperature as the case of the conventional low restoration toner supply container and 
humidity is sufficient as the storage conditions of the restoration toner supply container of this invention, it is desirable 
below a room temperature and to keep it under the environment of low humidity more. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




[Drawing 4] 
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[Drawing 8] 
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